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Description 

[0001] The present invention relates to diaphragm 
used in shut-off valves and regulators and more partic- 
ularly to an improved spring diaphragm for shut-off 
valves and regulators for the hermetic separation of ad- 
jacent chambers of valves under pressure, as well as 
for the possibility of regulating the magnitude of the flow 
passing through a pipeline. 

[0002] The spring diaphragm according to the inven- 
tion is of unique construction, which will be referred to 
hereinafter as "two-storey diaphragm", can be em- 
ployed in devices used in water-supply systems and in 
pipelines transporting petroleum, gas, various kinds of 
acids and bases, and other liquid mixtures and solu- 
tions. 

[0003] A diaphragm which is intended for similar pur- 
poses and can be employed in similar devices is known 
(see "Fluid Controlling Diaphragm Valve," England, 
Classes: 1 35, F1 6k 7/1 6, No. 341 31 ). 
[0004] This diaphragm has the form a disk of molded 
shape made of rubber, at its center there is provided a 
bolt for joining the diaphragm to an actuator. 
[0005] The outer shape of the diaphragm repeats the 
shape of the inner surface of the valve body, and the 
inner surface of the diaphragm corresponds to the outer 
surface of the actuator. 

[0006] The top of the actuator is connected to a screw, 
which is screwed into a bushing, on which a handwheel 
is fixedly attached. 

[0007] The ascent of the diaphragm into the upper po- 
sition and its descent into its lower position are effected 
by rotating the handwheel in the clockwise and counter- 
clockwise directions. 

[0008] Hermetic sealing of the valve (separation of the 
entrance and exit chambers) is effected by tightly com- 
pressing the diaphragm against the surface of the valve 
body with the aid of the actuator. 
[0009] One deficiency of such diaphragm is the fact 
that it can be operated (the valve can be opened and 
closed) only by manual control and can be employed 
only in shut-off valves. 

[001 0] Such a diaphragm design cannot be employed 
in regulator valves, i.e., in devices which automatically 
regulate the value of the pressure or pressure drop. 
[001 1 ] Another shortcoming of the design of this dia- 
phragm is the fact that its operation requires a manual 
drive mechanism that includes several parts (an actua- 
tor, a screw, a bushing, and a handwheel), which in- 
creases the weight of the valve and the amount of work 
going into its manufacture and reduces the lifetime of 
the valve and its reliability during service. 
[0012] The diaphragm design described in U.S. Pat- 
ent No. 2,302,930 which can be employed in similar de- 
vices for similar purposes, is also known. The design of 
this diaphragm is in the form of an elastic disk which 
transforms into a spherical surface. On the convex side 
of the spherical surface, which comes into contact with 



the surface of the valve body, there are hermetically 
sealing bands arranged along the perimeter of the elas- 
tic disk, which are joined to one another by an hermeti- 
cally sealing band located on the symmetry axis of the 

5 diaphragm. 

[0013] This diaphragm provides for valve operation 
(opening and closing) using an hydraulic drive mecha- 
nism and a metallic restoring spring placed over the di- 
aphragm. A valve with a diaphragm of such construction 

10 opens (the diaphragm rises into the upper position) 
when there is positive pressure below the diaphragm. 
The valve closes (the diaphragm drops into the lower 
position until contact is made with the valve body) either 
under the action of the restoring spring (in the absence 

15 of pressure in the pipeline system) or when a pressure 
is supplied to the chamber above the diaphragm. When 
the pressures above and below the diaphragm are 
equal, the latter descends under the action of the restor- 
ing force of the metallic spring. 

20 [0014] One deficiency of this diaphragm is the fact 
that at low pressure drops and low flow rates the pres- 
ence of the metallic spring creates vibrations, which rap- 
idly destroy the diaphragm and render the valve ineffec- 
tive. 

25 [0015] Another deficiency of this design is the fact that 
the restoring force of the spring must be overcome to 
completely open the valve, and, as a result, there is an 
increase in the value of the minimal pressure needed to 
completely open the valve. 

30 [0016] A third deficiency of this design is the presence 
of the spring and its seat, which complicates the design 
of the valve as a whole and its assembly and shortens 
the lifetime of both the diaphragm and the valve as a 
whole. 

35 [0017] The diaphragm described in application No. 
62466 (Improved Diaphragm for Valves, April 30, 1 993) 
is also known. Its appearance resembles the diaphragm 
described in U.S. Patent No. 2,302,930; however, this 
diaphragm is distinguished by the presence of radial and 

40 annular ribs on its concave surface, which perform the 
role of a metallic spring and replace the latter. 
[0018] This diaphragm eliminates all the deficiencies 
described above and has several significant advantag- 
es over them. 

45 [0019] This diaphragm design is very efficient when it 
is employed in valves with through apertures of relative- 
ly small nominal diameters (from 1/2" to 8"). 
[0020] In valves with larger nominal apertures (more 
than 8") there is a sharp increase in the active area of 

50 the diaphragm, which, in turn, requires an increase in 
the geometric dimensions (width and height) of the ribs 
arranged on the concave surface of the diaphragm. 
[0021] One deficiency of this technical solution is the 
need to increase the minimal pressure required to open 

55 the valve, i.e., the hydraulic characteristics of the valve 
become poorer. 

[0022] It is thus the object of the present invention to 
provide a diaphragm for valves of large nominal aper- 
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tures which does not have said deficiency. 
[0023] The object of the invention is achieved by con- 
structing adiaphragm in the form of aflexible elastic disk 
consisting of two storeys connected to one another. The 
lower part, which performs the function of an hermetic 
seal that separates the inlet and outlet chambers of the 
valve, interacts with the inner surfaces of the valve body 
and the bonnet, and the upper part, which performs the 
function of a spring, interacts with the inner surface of 
the bonnet and the concave surface of the lower part of 
the disk. 

[0024] In order to increase the lifetime, springy ribs 
which create the force and the unit pressure needed to 
ensure hermetic sealing between the diaphragm and 
the valve body are provided on the curvilinear concave 
surface of the lower part of the flexible elastic disk, and 
ribs which create only the force needed to return the di- 
aphragm from the uppermost position (the state of an 
opened valve) to the lower position (the state of a closed 
valve) are arranged on the upper part of the flexible elas- 
tic disk. 

[0025] The invention will now be described with refer- 
ence to the annexed drawings in which: 

Figure 1 shows the design of the diaphragm accord- 
ing to the invention in cross section. 

Figure 2 is a top view of figure 1 . 

Figure 3 shows a variant of the design of the dia- 
phragm, in which the flexible elastic disk is con- 
structed of two separate parts, which are joined to 
one another by fastening elements. 

Figure 4 is an underneath view of figure 3. 

Figure 5 shows the diaphragm installed in an as- 
sembled shut-off valve in its lowermost position (the 
valve is closed). 

Figure 6 shows the diaphragm in a position in which 
the upper part of the flexible elastic disk is in contact 
with the inner surface of the valve bonnet. 

Figure 7 shows the diaphragm in the uppermost po- 
sition (the valve is completely opened). 

[0026] The diaphragm seen in Figure 1 consists of 
flexible elastic disk 1, which is constructed in the form 
of two parts joined to one another, i.e., lower part 2 and 
upper part 3. 

[0027] Within the lower part there is a scarcely de- 
formable, thin stiff elastic sheet 4, for example, of cotton 
or nylon, which imparts the necessary stiffness to the 
diaphragm operating under pressure. 
[0028] On the convex surface of the lower part 2 there 
is provided a central hermetically sealing ridge 5, which 
is joined to annular hermetically sealing ridges 6, with 



the aid of which hermetic sealing is ensured between 
the diaphragm and the valve body. 
[0029] On both sides of the hermetically sealing ridge 
5 there are provided ribs 7, which are intended for damp- 
5 ing the noise and vibrations appearing during operation 
of the valve. 

[0030] In the central part of the concave surface of the 
lower part 2 there is a solid disk 8, from which springy 
ribs 9 branch out in the radial direction at equal distanc- 

10 es from one another. 

[0031] The radically arranged, springy ribs 9 create 
the force and unit pressure needed to ensure hermetic 
sealing between the diaphragm and the inner surface of 
the valve body. 

15 [0032] Beyond the radial ribs 9 there are annular her- 
metically sealing ridges 10, which serve to ensure her- 
metic sealing between the diaphragm and the valve 
bonnet. 

[0033] The convex part of the upper part 3 is joined to 
20 the solid disk 8, which is located on the lower part of the 
flexible elastic disk. 

[0034] In the central section of the concave surface of 
the upper part of the flexible elastic disk there is a ring 
1 1 , which is made as a single unit together with the con- 

25 cave surface of the upper part, from which springy ribs 
12 branch out in the radial direction. The latter create 
only the force needed to return the diaphragm from the 
uppermost position to the lower position. 
[0035] On the flat surface of the lower layer of the di- 

30 aphragm there are provided holes 13, through which the 
bolts which fasten the bonnet and the diaphragm to the 
valve body pass. 

[0036] Bearing areas 14 (Figure 5), which come into 
contact with ribs located in the valve body, are provided 

35 on the convex surface of the lower part on both sides of 
the hermetically sealing band perpendicularly to its axis. 
[0037] The fundamental significant difference be- 
tween the design of the proposed diaphragm and all the 
known valves is that the functions of the springy ribs are 

40 clearly demarcated in it. More specifically: 

the springy ribs located on the lower part create the 
force needed to ensure hermetic sealing of the 
valve; 

45 - the springy ribs located on the upper part create the 
force needed to return the raised diaphragm to the 
lower position. 

[0038] A positive effect greater than the sum of the 
50 component parts is achieved in such a design embodi- 
ment, since it creates the possibility for maintaining the 
minimal pressure needed to raise the diaphragm to the 
uppermost position and for maximally increasing the ar- 
ea of the aperture cross section without increasing its 
55 weight, while the lifetime of the diaphragm increases. 
[0039] In order to simplify the manufacturing technol- 
ogy, the diaphragm can be constructed as separable 
components (Figure 3). 
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[0040] In this case the lower part 2 and the upper part 
3 are made separately, and then joined to form a single 
unit with the aid of fastening elements; a screw bolt 15 
and disk 16, To make such joining possible, metallic 
bushing 1 7, into which screw bolt 1 5 is screwed, is pro- 
vided at the center of the lower part. 
[0041] Such a sectional embodiment of a diaphragm 
consisting of two separate parts does not alter the es- 
sence of the invention and the operating principle of the 
diaphragm. 

[0042] The diaphragm operates in the following man- 
ner (in the example case of a shut-off valve which per- 
forms an opening-closing function). 
[0043] The two-storeys diaphragm 1 (Figure 5) is 
placed on flange 1 8 of the valve body and covered by 
bonnet 19 from above. 

[0044] The diaphragm is tightly compressed between 

the bonnet and the valve body with the aid of bolt 20 to 

ensure hermetic sealing of the joint. 

[0045] Three-way valve 21 , with the aid of which the 

operation of the diaphragm is obtained, is placed on the 

bonnet. 

[0046] The idea is that in the through aperture of the 
valve body there is constantly a pressure P 1 on the inlet 
side, and a pressure P 2 on the outlet side, and the dia- 
phragm is in the lowermost position (the valve is closed). 
[0047] In this case the handle of the three-way valve 
is placed in position A, in which the pressure P 1 is sup- 
plied through pipe 22 to the compartment over the dia- 
phragm. 

[0048] In this case the hermetically sealing ridge 5 is 
tightly pressed against bearing surface 23 in the valve 
body by the force created by the pressure P 3 and the 
force T 9 created by the springy ribs 9. 
[0049] It is very important that at this moment the 
springy ribs 12 located on the upper part of the dia- 
phragm do. not participate in the process of hermetically 
sealing the valve, since it is in the free state, and this is 
necessary, since it is clear from the equality 

P 1 .F 1 /2<P 3 .F 1 +T 9 (1) 

that P 1 acts on half of the active area of the diaphragm 
when the valve is closed. 

[0050] If it is assumed that the effective areas of the 
diaphragm F 1 from above and below are equal, it follows 
from inequality (1 ) that the total force stemming from the 
action of the pressure P 3 on the area F 1 (P3«.F-|) and 
from the action of the springy ribs 9 (T 9 ) is significantly 
greater than the force acting on the diaphragm from be- 
low (P1 *F/2), owing to which separation of the inlet and 
outlet compartments in the valve occurs, i.e., in this sit- 
uation the valve is always closed, since the hermetically 
sealing ridge 5 is tightly pressed against the bearing sur- 
face 23 in the valve body in this situation. 
[0051] In the case in which the pressure P 3 = P 1 acts 



on the diaphragm from above, the pressure at the exit 
is P 2 = 0, and the diaphragm tends to turn into a position 
in which part of the area on the outlet side is lower than 
the part of the area on the inlet side. 

5 [0052] In order to eliminate the possibility of such fum- 
ing, bearing areas 14 were provided on the diaphragm 
(Figure 4). When the diaphragm descends, they lie on 
rib bearing surface 24 in the valve body (Figure 5). 
[0053] In addition, the bearing areas 14 increase the 

10 cross section of the diaphragm and imparts greater 
strength to it in these places. 

[0054] In order to open the valve, the handle of the 
three-way valve 21 must be turned to position B (this is 
illustrated by the dotted line in Figure 5). 
15 [0055] In this position the flow from the inlet side (the 
pressure P^ is blocked (the pressure P 1 does not reach 
the chamber over the diaphragm), and the chamber 
over the diaphragm is open to the atmosphere, i.e., P 3 
= 0. 

[0056] Under the action of the pressure P 1 a force ap- 
pears on half of the area of the convex part of the dia- 
phragm (P 1 *F 2 ) which begins to move the diaphragm 
upward until the through aperture of the valve is opened 
completely. 

[0057] When the diaphragm rises, the springy ribs 9 
stretch, and tensile stresses appear in them, which tend 
to return the diaphragm to its original (lower) position, 
but this force need not provide for the return of dia- 
phragm to the lower position, since according to the 
scheme of the design proposed in the present applica- 
tion (and this is the main point of the invention), this force 
should basically ensure only hermetic sealing of the 
valve in the closed position. 

[0058] As soon as the diaphragm rises to the position 
in which the upper part touches the inner surface of the 
bonnet, the springy ribs 1 2 go into operation (see Figure 

6). 

[0059] When the diaphragm rises further (Figure 7), 
the springy ribs 1 2 begin to stretch, and tensile stresses 
appear in them, which also create the main force that 
returns the diaphragm to its initial position. The springy 
ribs 9 also create an additional force, which tends to re- 
turn the diaphragm to its initial position. 
[0060] To close the valve (to lower the diaphragm) the 
handle of the three-way valve 21 must be moved into 
position A, in which the pressure P 1 is supplied to the 
chamber over the diaphragm, and the channel connect- 
ing this chamber with the atmosphere is blocked. 
[0061] The relation between the forces acting in this 
situation is expressed by the following inequality: 

P 3 -F + T 9+ T 12 >(P 1 + P 2 )F (2) 

[0062] Since P 3 = P 1 and P 1 >P 2 , it is clear from ine- 
quality (2) that the force acting on the diaphragm from 
above will always be greater than the force acting on the 
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diaphragm from below. 

[0063] The force T 12 created by the springy ribs 12 
will continue to act as long as they are in contact with 
the inner surface of the bonnet. 

[0064] When the diaphragm descends further, the 
springy ribs 1 2 on the upper layer cease to make contact 
with the inner surface of the bonnet, T 12 = 0, and the 
further descent of the diaphragm to its initial position 
takes place under the action of the force created by the 
pressure P 3 and the force of the springy ribs 9. 
[0065] It is seen from the description that as the dia- 
phragm rises to the uppermost position, the forces cre- 
ated by the springy ribs of both parts are summed at a 
definite moment and that as the diaphragm descends to 
the lowermost position, the force created by the springy 
rings 12 of the upper part becomes equal to zero at a 
definite moment. 

[0066] Such embodiment makes it possible to main- 
tain the minimal pressure needed to open the valve and, 
at the same time, to create the force needed to return 
the diaphragm to the lowermost position. 
[0067] A valve design with a minimal pressure for 
opening the valve and a maximal aperture cross-sec- 
tional area without an increase in weight can be devel- 
oped by varying the geometric dimensions of the sur- 
face of the upper part and the springy ribs located on it 
while leaving the geometric dimensions of the lower part 
of the diaphragm unchanged. 

[0068] At the same, the lifetime of the diaphragm in- 
creases, since, first, the forces created by the springy 
ribs of the supper and lower parts of the diaphragm are 
demarcated and, second, there is a possibility for re- 
placing only one part of the diaphragm (upper or lower) 
in the case of a separable sectional design. 
[0069] Where technical features mentioned in any 
claim are followed by reference signs, those reference 
signs have been included for the sole purpose of in- 
creasing the intelligibility of the claims and accordingly, 
such reference signs do not have any limiting effect on 
the scope of each element identified by way of example 
by such reference signs. 



Claims 

1. A spring diaphragm for shut-off valves and regula- 
tors which comprises a first lower Part (2) in the form 
of a flexible elastic disc which performs the function 
of a hermetic seal separating the inlet and outlet 
chambers of the valve and a second upper part (3) 
of smaller size which performs the function of a 
spring, said second upper part (3) being integral 
with said first part or connected to said first part. 

2. A spring diaphragm for shut-off valves and regula- 
tors as claimed in Claim 1 constructed in the form 
of a flexible elastic disk which smoothly transforms 
into a spherical surface; within the flexible elastic 



disk there is a stiff, scarcely deformable, thin elastic 
sheet (4), for example, of cotton, nylon or another 
stiff, scarcely deformable material. 

5 3. A spring diaphragm for shut-off valves and regula- 
tors as claimed in Claim 1 where on the surface of 
the flexible elastic disk there are hermetically seal- 
ing ridges (5, 6), which are made as a single unit 
together with the long curvilinear surface. 

10 

4. A spring diaphragm for shut-off valves and regula- 
tors, as claimed in Claim 1, characterised by 
springy ribs (9) which create the force and unit pres- 
sure needed to ensure hermetic sealing between 

15 the diaphragm and the valve body are provided on 
the concave surface of the lower part (2) of the flex- 
ible elastic disk, and ribs (12) which create only the 
force needed to return the diaphragm from the up- 
per position (the state of an opened valve) to the 

20 lower position (the state of a closed valve) are ar- 
ranged on the upper part (3) of the flexible elastic 
disk. 

5. A spring diaphragm for shut-off valves and regula- 
rs tors, as claimed in Claim 1 , characterised in that 

the upper part (3) of the flexible elastic disk is con- 
structed in such a manner that the force needed to 
return the diaphragm to the lower position appears 
only at the moment when the upper part interacts 
30 (comes into contact) with the inner surface of the 
valve bonnet. 

6. A spring diaphragm for shut-off valves and regula- 
tors; as claimed in Claims 1 to 5 characterised by 

35 the upper and lower parts can be constructed either 
as a single unit or as separate parts joined to one 
another by fastening elements (1 5,16,1 7). 

7. A spring diaphragm for shut-off valves and regula- 
40 tors, as claimed in Claims 1 to 5 characterised by 

providing springy ribs (9, 1 2) on the lower and upper 
parts of the flexible elastic disk to create a uniformly 
distributed force over the entire active surface of the 
diaphragm. 

45 

8. A spring diaphragm for shut-off valves and regula- 
tors, as claimed in Claims 1 to 5 characterised by 
bearing areas (14) fashioned on the convex surface 
of the lower layer (2), which interact with bearing 

50 ribs in the valve body at the moment when the valve 
is closed, and there is a pressure in the chamber 
over the diaphragm. 



1 . Eine Federmembran fur Absperrventile und Regler, 
die einen ersten untern Teil (2) in Form einer flexi- 
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blen elastischen Scheibe umfasst, derdie Funktion 
einer hermetischen Dichtung erfullt, die die Einlass- 
und Auslasskammern des Ventils trennt, und einen 
zweiten oberen Teil (3) einer kleineren GroGe um- 
fasst, der die Funktion einer Feder erfullt, wobei der 5 
zweite obere Teil (3) mit dem ersten Teil integral ist 
oder mit dem ersten Teil verbunden ist. 

2. Eine Federmembran fur Absperrventile und Regler 
gemaG Anspruch 1 , die in Form einer flexiblen ela- 10 
stischen Scheibe aufgebaut ist, die sanft in eine ku- 
gelformige Oberflache ubergeht; innerhalb der fle- 
xiblen elastischen Scheibe ist eine starre kaum zu 
verformbare dunne elastische Folie (4), zum Bei- 
spiel aus Baumwolle, Nylon oder aus einem ande- 15 
ren starren kaum verformbaren Material. 



6. Eine Federmembran fur Absperrventile und Regler 
gemaG den Anspruchen 1 bis 5, dadurch gekenn- 50 
zeichnet dass, die oberen und unteren Teile ent- 
weder als eine einzige Einheit oder als getrennte 
Teile aufgebaut werden konnen, die miteinander 
durch Befestigungselemente (15, 16, 17) verbun- 
den sind. 55 

7. Eine Federmembran fur Absperrventile und Regler 
gemaG den Anspruchen 1 bis 5, gekennzeichnet 



durch fehlende Rippen (9, 12) an den unteren und 
oberen Teilen der flexiblen elastischen Scheibe, urn 
eine gleichmaGig verteilte Kraft uber die gesamte 
aktive Oberflache der Membran zu erzeugen. 

8. Eine Federmembran fur Absperrventile und Regler 
gemaG den Anspruchen 1 bis 5, gekennzeichnet 
durch Trageabschnitte (14), die auf der konvexen 
Oberflache der unteren Schicht (2) geformt sind, die 
mit tragenden Rippen im Ventilkorper zu dem Zeit- 
punkt zusammenwirken, zu dem das Ventil ge- 
schlossen ist und Druck in der Kammer uber der 
Membran vorhanden ist. 



Revendications 

Membrane a ressort pour des soupapes d'arret et 
des regulateurs comprenant une premiere partie in- 
ferieure (2) se presentant sous la forme d'un disque 
elastique flexible, assurant la fonction de joint 
d'etancheite hermetique separant les chambres 
d'entree et de sortie de la soupape, et une deuxie- 
me partie superieure (3) de plus petite taille qui as- 
sure la fonction de ressort, ladite deuxieme partie 
superieure (3) etant realisee d'une seule piece avec 
ladite premiere partie ou etant reliee a ladite pre- 
miere partie. 

Membrane a ressort pour des soupapes d'arret et 
des regulateurs selon la revendication 1 , construite 
a laforme d'un disque elastique flexible qui se trans- 
forme progressivement en une surface spherique; 
a I'interieur du disque elastique flexible etant prevue 
une feuille elastique (4) mince, a peine deformable, 
rigide, par exemple en coton ou nylon, ou en un 
autre materiau a peine deformable, rigide. 

Membrane a ressort pour des soupapes d'arret et 
des regulateurs selon la revendication 1, dans la- 
quelle, sur la surface du disque elastique flexible 
sont prevues des filets (5, 6) assurant une fermetu- 
re hermetique, realisees d'une seule piece avec la 
surface curviligne longue. 

Membrane a ressort pour des soupapes d'arret et 
des regulateurs selon la revendication 1, caracte- 
risee par des nervures (9) elastiques, creant la for- 
ce et la pression unitaire necessaire pour assurer 
une fermeture hermetique entre la membrane et le 
corps de soupape, sont prevus sur les surfaces 
concaves de la partie inferieure (2) du disque elas- 
tique flexible, et des nervures (12), qui creent uni- 
quement la force necessaire pour le rappel de la 
membrane de la position superieure (I'etat d'une 
soupape ouverte) a la position inferieure (I'etat 
d'une soupape fermee), sont agencees sur la partie 
superieure (3) du disque elastique flexible. 



3. Eine Federmembran fur Absperrventile und Regler 1. 
gemaG Anspruch 1, worin auf der Oberflache der 
flexiblen elastischen Scheibe hermetisch abdich- 20 
tende Wulste (5, 6) befindlich sind, die als eine ein- 
zige Einheit zusammen mit einer langen krummlini- 
gen Oberflache hergestellt sind. 

4. Eine Federmembran fur Absperrventile und Regler 25 
gemaG Anspruch 1, gekennzeichnet durch fe- 

dernde Rippen (9), die die Kraft und den Einheits- 
druck erzeugen, die erforderlich sind, urn eine her- 
metische Dichtung zwischen der Membran und 
dem Ventilkorper zu sichern, die auf der konkaven 30 2. 
Oberflache des unteren Teils (2) der flexiblen ela- 
stischen Scheibe bereitgestellt sind, und durch 
Rippen (12), die nur die Kraft erzeugen, die erfor- 
derlich ist, urn die Membran von der oberen Stel- 
lung (der Zustand eines geoffneten Ventils) zur un- 35 
teren Stellung (der Zustand eines geschlossenen 
Ventils) zumckzufuhren, die auf dem oberen Teil (3) 
der flexiblen elastischen Scheibe angeordnet sind. 

3. 

5. Eine Federmembran fur Absperrventile und Regler 40 
gemaG Anspruch 1, dadurch gekennzeichnet, 
dass der obere Teil (3) der flexiblen elastischen 
Scheibe derart aufgebaut ist, dass die Kraft, die er- 
forderlich ist, um die Membran in die untere Stellung 
zuruckzufuhren, nur in dem Augenblick erscheint, 45 
wenn der obere Teil mit der inneren Oberflache der 4. 
Ventilkappe zusammenwirkt (in Kontakt kommt). 
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Membrane, a ressort pour des soupapes d'arret et 
des regulateurs selon la revendication 1, caracte- 
risee en ce que la partie superieure (3) du disque 
elastique flexible est construite de maniere que la 
force necessaire pour rappeler la membrane a la 
position inferieure ne se manifeste qu'au moment 
auquel la partie superieure interagit (vient en con- 
tact) avec la surface inferieure du capuchon de sou- 
pape. 
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6. Membrane a ressort pour des soupapes d'arret et 
des regulateurs selon les revendications 1 a 5, ca- 
racterisee en ce que les parties superieure et in- 
ferieure peuvent etre realisees soit d'une seule pie- 
ce, soit sous forme de pieces separees reliees les 15 
unes aux autres par des elements de fixation (15, 

16, 17). 

7. Membrane a ressort pour des soupapes d'arret et 
des regulateurs selon les revendications 1 a 5, ca- 20 
racterisee par le faitde fournirdes nervures (9, 12) 
elastiques sur les parties inferieure et superieure du 
disque elastique flexible pour creer une force, re- 
partie uniformement, sur la total ite de la surface ac- 
tive de la membrane. 25 

8. Membrane a ressort pour des soupapes d'arret et 
des regulateurs selon les revendications 1 a 5, ca- 
racterisee par des surfaces de portee (14) facon- 
nees sur la surface convexe de la couche inferieure 30 
(2), interagissant avec des nervures de portee pre- 
vues dans le corps de soupape, au moment auquel 

la soupape est fermee, et une pression regnant 
dans la chambre situee au-dessus du diaphragme. 

35 



40 



45 



50 



55 



7 



EP 0 853 205 B1 




8 



EP 0 853 205 B1 




9 



EP 0 853 205 B1 




10 



EP 0 853 205 B1 




11 



